Variations in CO_2 outflux from the central and western equatorial Pacific by INOUE, Hisayuki Y. et al.
Va riation sin C ol 011t伽 Ⅹ fr om the c e ntraland we ste m eqtl atO rial
Pacific
H iMyuki E. Zn o 〟e, Ma caoI.dzii, BidekadE〃 M a血w eLta, Tdkay〟kiTokieda,Sh〟 Saib,
ZehE
'
o Asatlu m ai, TakedL
'
Ka w atzo*, ated A kihiko M w ata
'
Ge oche micat Re s ear ch DepaThn e nE, Mdeor
･
oLogむat Re s e a r ch tm sLituLe
Naga n n
'
e)-1, 2Ts ukuba, Zbatyzki3 05- 0052, Japa n. e･ n wiL.
･ ZNOU E<hys ohsL
'
ka㊨I山 -
)nA a.gO.jp>
' Ocea nRe s e a r ch Depaytm eni, Japan M a rin eScie nc ea nd TechmoLow Cet8kr
NaLs･u shim a 2-15, Yokosuka, A:a n aga w a237-0061, Japan･ e - m uiL･
. A S A N U M<
LZS a tZ〟t MI
L
@a 桝 血 c.gq.Jp>
htrodu ctio n
Equ血 orialPaciBcis kno w n a s a stro ng n atu ralso tw c efor atm o spheric C O21
C O2 0ut凸tx K丘o mthe equatori al P8 CiflChasbeen e stim atedto be ト2 Gt
-C/yr(Ta n set
al.
,
1990). Depe nding o nthe o c e 弧ic c o ndil o n s, C O2 0 ut皿u xv arie sCqn Sider ably o n
tim e s c ale of m o n土hs:fo nowingthe oc curre n c e ofヱINi且o e vent, the C O2 Outflux has
bee nreportedto de creas e si酢i丘ca ntly(Feely et al., 1987, ho u e a ndSugim t m1992,
W o ng et al. , 1993). Fr anc ey et al.,(1995)hav e r epo rted the intera n u al ch anB6S in
oc ea nicn,iospheric CO2 uptake o n the basis of n e a s u r e m e nts of
13c/12c of
atm o spheric C O2. In o rde rtoin v estigte effe cts ofte mpo ralv ariatio n sin C O2 0ut血 Ⅸ
fro mthe centrala nd w estem equ atori alPaciflCtO thegro wthr ate ofatm o spheric CO2,
m e a s u r e m e nts ofpartialpres s u r e of CO2(pC O2W)insu rface s e aw ate r w erm adeinthe
ce ntr alandw e ster n equa[torial.Pa ciBc 血 血gtheperiod 丘o m1987to 197.
Re sults a ndDis c u ssio n.
Figure1 shows thelo ndtud inaldistributio n s ofpC O2Win surface s e a w aterin
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a nd S S Talongthe equ atorinJa n uary1 9 94,
159 -
No v ernber194. In the a rea of w ar m w ater po olhaving cha ra cteristic s of highs ea
s urfacete m per atu re(S S T),lo w sea s u rfac e s alinity(S SS)a ndlo w n utrient
■
c o n c entratio n s,
thepC O2is n e a rly equalto or slightly s uper s Etu r ated wiihr e spect to tha土 ofpCO2 in
the air bC O2a). This c o uldbe ca us ed by shalo w mぬd hyer sthat a r einsulated 丘o m
the coldw ater r es e rv oir fthe ther r no clin eby l mde rlyi喝 barierlayers仏uka s and
Lindstr om , 191)･ Verticalstratific atio n inthe w ater c olu 皿 r eS ulted fio mチSahily
gradie血 abo v ethe the r m o cl ine(se efo r e mple, An do a ndMcPhaden,1997).
(
∈
-
(8
i
N
O
0
a
くコ
′ ､
≡
～
a
ゴ.
N
O
0
a
A
1 2 0
100
8 0
6 0
4 0
.2 0
0
-2 0
1 2 0
100
8 0
6 0
4 0
20
0
-20
Jaロ. 1998
No v. 19 94
Feb, 19 8 7
1 9 90
-6 -4 - 2 0 2 4 6 8‾ 1 0
Latitude
I
. .
t
-
Oct. 1 9 90
Fob. 1 9 87
Feb. 1 9 98
Ja n. 1990
-6 -4 -2 0 2 4
Latitude
10
Fig･ 2 Latitudinal dsitributio n s ofpC O
2
W
alo ng1 60
oE a nd 1 60oW ･
一6 D-
L自:titudinal distr butio n s ofApCO2(pCO2W - pCO2a)alo ng160
oE sho w 鮎rlylow a nd
c o n sta ntvalu e sforboth n o n- EI N由o and EINi&operiods(Fig. 2). East ofthe wester n
equatorial Pa ciflC W ar m W a土e r, kno wn a sthe a re a of
”
c old-to ngue
”
,
thepC O2
W is hi如y
super sa[tur ated withrespe ct totll a土oftheair, a ndtendsto incr e as ewiththein cr e ase of
SSS
,
a nd the de cr e as e of S T. T he htittld inal distribt(tion ofpC O2
W is stron由′
depe ndent o nthe po sitio n ofthe easte m edge of w a r m w ater po ol. The pC O2
W
s o m etim es o c c u rred a steep changp at thebo u ndary(-5oN)betw e e nthe N ECC andthe
SEC(Fig 2). To wardthe eqtlatOr, thepC O2W increased 弧drea cheda m 血 m at the
minirrlu m Of SST
,
chara cteristic ofthe equ aio rial upw euing(Feely et al., 1997). As
repo rted by Feely et al･, (1999)ther eis a gpn eralinvers e r ehtio n ship betw ee n the
pC O 2w m mi u n andSSTTninim um.
ho u e et al･
,(196)repo rtedthe B3 0d r ehtio n ship betw e en the pC O2W/SSS
bollndaJy a ndtheS O I伊ig 3). T he weste m equ atorial Pa cific w a r mw aterpo ol migrate s
210
200
≧､
a
てI
‡=
=
0
.∫⊃
>
d)
N
O
し)
a
1 g O
180
1 7 0
16 0
15 0
1 40
y - 1 72.b2 ' 一嶋7 35x R主o.9 376b
●
●
●
.
c'
■
S
● ●
I- . ･ ＋ --I - ･ ･
●
●
I
I
●
･1.5 -1 -0.5 0 0.5 1 1.5
S OI
FigL 3･ Relatjo n shipbetw e e npC O
2
W
bo unda rydefin ed
a sthe e astern edge ofwe stem Pa cific w a r m w ate r
a ndsol.
-6 l-
tothe e野tdu ringEINi丘o perioda nd c o n v ers ely to the w e stdu ring La Nib p常iod,
whichle ads to the intra/inte ra n nualchan野Sin CO2 0tltnu X O nthe scale s of a few
m onths･ A gpod corr elatio nbetw een the pC O2
W/SSand Solano w s u sto estim ate
variation sinCO2 0 utflux舟o mthe c e ntral md w e ste m equatorialPacific(Inolle, 199).
In o rderto kn o wte mpo r al v ariations inCO2 0utfln x, W e e xamin edthe r ehtio n ship
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Fig1 4 C O20 utflu xinthe c e nt
rala nd w este r n equ ato ria‖
⊃
a cific
(5,5oS15.5oN,1 39.5oE-159.Sow)during19 80to 1 9 9. Dotted
=n ◎ Sho w s am e a nf一u x o v e r1 980s a nd 1990s.
betw e en C O2 0utflux a nd SOI 伊ig･ 4), On the ba sis ofthe r由tio n ship inFig. 4,
te mporalv ariatio n sin C O2 0 utflu x丑o nthe centrala nd w e ste m equ atorial Pa ciBc were
dra w n : o v er the 198 0s, the a veragp an nual CO2 O ut蝕Ⅸ 丘o mthe ce ntrala nd w estem
eqtl atOrialPacific Was estim ated to be 137 Mt-C/yr, while 免
･
o m Ja n u ary 1990to
October1999115 Mt-C/yrbeca u s e ofapr olo nBPd EI Ni&o ov er ea rly190sthatc o uld
belinkedtodec adalchangesinclim atethro ugho ut thePacificbasin(Tre nbe rtha nd Ho ar,
1996).
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